Purpose -The objective of this exploratory study is to investigate the "flow-through" or relationship between top-line measures of hotel operating performance (occupancy, average daily rate and revenue per available room) and bottom-line measures of profitability (gross operating profit and net operating income), before and during the recent great recession.
Introduction
The US lodging industry suffered one of its worst declines in operating and financial performance in 2009, a direct result of financial crisis and economic recession. Data from PKF's Trends®in the Hotel Industry showed an average decline of 19.6 percent in revenue per available room (RevPAR) in 2009 from 2008, while profitability as measured by net operating income (NOI) fell a staggering 36.6 percent over the same period (PKF, 2011) . This dramatic change in profitability, as a result of the top-line change in RevPAR is a relationship that is of critical importance and interest to the lodging industry, and has recently sparked debate over which driver of RevPAR, occupancy rates or average daily rates (ADRs), has the greatest impact on bottom-line profitability (O'Neill and Mattila, 2006a) .
Flow-through analysis, or the relationship between top-line and bottom-line measures for hotels, is of interest to hotel operators, developers, owners, and franchisees to assist them in their decision-making process. The relationship between a key top-line measure, e.g. RevPAR and an important bottom-line measure, e.g. NOI, can be measured using a flow-through ratio (Mandelbaum, 2010) . For example, dividing the 37 percent change in NOI by the 20 percent change in RevPAR yields an average flow-through ratio of 1.85 times the RevPAR change. In other words, a hotel manager forecasting an increase (decline) in RevPAR of 10 percent can expect NOI to increase (decline) by 18.5 percent (holding costs constant). Applying the ratio to the Trends® results for the year 2010 produced an identical flow-through ratio of 1.85 times for all hotels (9.8 percent growth in NOI and 5.3 percent growth in RevPAR) (PKF, 2011) . Using data from 2004 hotel operating statements, Mandelbaum (2010) showed that on average, property-level NOI changed by a factor of 1.6 times relative to the change in RevPAR from 2003 to 2004. For example, hotels with RevPAR growth in excess of 20 percent (average 27.3 percent) saw their NOI increase a staggering 69.3 percent (2.5 times flow-through). The research also concluded that hotels that achieved the highest growth in NOI were those with RevPAR changes that were driven largely by contributions from higher ADR growth relative to occupancy growth.
This finding seems to suggest that ADR is the key driver of RevPAR growth as well as bottomline profitability. Mandelbaum's (2010) research has also shown that the impact on NOI is lower if hotel operators focus exclusively on either occupancy growth or ADR growth, instead of a combination of occupancy and ADR.
Although there has been some academic research confirming the existence of a positive and significant relationship between the traditional top-line revenue measures (occupancy, ADR, and RevPAR) and bottom-line measures (NOI) (O'Neill and Mattila, 2006a, b) the research has also produced some conflicting results. For example, O'Neill and Mattila (2006a, b) found the relation between ADR and profitability to be either marginally or negatively significant, a finding which they attributed to heavy discounting and price wars that broke out between hotels following the events of 9/11. They concluded that occupancy was the largest contributor to a hotel's NOI and therefore, hotel operators should maximize occupancies given their finding that hotels with higher occupancies are more profitable (O'Neill and Mattila, 2006b ). These results appear to be in sharp contrast to those of Mandelbaum (2010) which found hotels with relatively higher ADR driven growth in RevPAR are more profitable in comparison to hotels with occupancy driven growth.
These conflicting results indicate that the relationship between top-line measures and bottom-line profitability raises more questions than answers and thus remains an unresolved empirical question. We believe that a number of factors may contribute to the conflicting findings and explain why further research is needed in this area. First, the measurement of key variables has been inconsistent in previous studies; that is, some variables have been measured in absolute levels while others were measured as percentages within the same model which makes it difficult to interpret the results. For example, NOI may be measured as a ratio (dependent variable) while ADR is measured in absolute dollars (independent variable) in the regression model (O'Neill and Mattilla, 2006b) . Second, hotel size has been shown to affect profitability (O'Neill and Mattila, 2006b ), but including a measure for hotel size as a control variable may not go far enough to alleviate concerns about the potential for conflicting results. We provide the relevant evidence to this effect in this study.
Scaling all variables in a regression model to control for size or measuring variables in the form of percentage changes not only ensures consistency and comparability between hotels and across time but also eases interpretation of the results. Third, prior research suggests that the impact of top-line measures on bottom-line profitability appears to vary greatly with the economic conditions depending on chain scale and brands (O'Neill and Mattila, 2006a, b; Mattila et al., 2009; O'Neill and Carlback, 2010) . We examine the impact of the most recent recession in our study within this narrow time period. Finally, and perhaps most important, academic research in this area has been largely limited to publicly-available company level data because of a lack of access and availability of property-level financial data. Property-level data was used in this study.
The objective of this exploratory study is to investigate the relationship between top-line measures of hotel operating performance (occupancy, ADR and RevPAR) and bottom-line profitability, as measured by NOI and GOP, before and during the recent recession. Our research differs from prior studies and makes a valuable contribution to the hospitality literature by extending prior research in a number of ways. First, we measure our operating variables using percentage changes, and scale all relevant variables by the number of available rooms for consistency and comparability and to control for any size effect across hotels. Second, we include GOP as an additional profitability measure, given that all of our hotels are managed hotels, based on the notion that GOP is a much more relevant measure than NOI in assessing management's ability to generate profits since fixed charges deducted in deriving NOI are often the prerogative of the property owner. Finally, we provide evidence of the magnitude of the change in NOI or GOP that result from a change in RevPAR.
To our knowledge, other than the work of industry experts such as Mandelbaum (2010) , Wilson (2011) , and Woods (2009), we are not aware of other hospitality research that has directly focused on the flow-through effects of RevPAR on NOI. We expect that hotel developers, operators, owners and scholars will find this study to be relevant and informative in providing useful and insightful information to help resolve some of the previous conflicting findings and also spark future research in this area given the fundamental importance of this issue to all stakeholders in the lodging industry.
Background information
The relationship or "flow-through" between the top-line measures and bottom-line profitability can best be explained by using a simple case scenario to illustrate the fundamental concepts. This scenario is depicted in Table I. The base case assumes a 100-room, full-service hotel with a 70 percent occupancy rate and an ADR of $100, resulting in a RevPAR of $70. We assume that food and beverage revenues are 30 percent of total revenues, direct operating or variable expenses are 45 percent of total expenses and the remaining indirect or fixed costs account for an estimated $3,000 per day which produces a bottom-line NOI of $2,500 per day or a margin of 25 percent in the base case. For simplicity, we make a set of simple assumptions in order to demonstrate changes from the base case. The first change from the base case assumes the entire increase in RevPAR is achieved by a 10 percent growth in occupancy and second, the RevPAR growth is achieved by a 10 percent growth in ADR. From these two changes relative to the base case one can observe the variable impact on the bottom-line NOI from each scenario. It is far more intuitive to analyze and observe changes and the effect of one variable on another, holding constant all other variables (ceteris paribus). We acknowledge that the set of assumptions presented is extreme because in practice both occupancy and ADR are likely to change simultaneously and to varying degrees.
Nevertheless, our flow-through illustration is flexible enough for managers to incorporate changes in both occupancy and ADR and to observe their impact on profitability.
Furthermore, managers can certainly reduce expenses by changing the hotel cost structure in response to varying operating environments, but this example ignores such cost control opportunities for the sake of simplicity. Franchise fees and management and incentive fees are also ignored for the same reasons.
In the occupancy change scenario, in which occupancy increases by 10 percent with no change in ADR, RevPAR increases by 10 percent to $77, resulting in a 10 percent increase in room revenue ($7,700) and total revenue ($11,000). Incremental or ancillary revenue is also generated from the additional occupied rooms. More important, an increase in occupancy from selling additional rooms is often associated with incremental variable expenses because of the additional expenses incurred in servicing the occupied rooms, which include the cost of room amenities and cleaning among other costs. With fixed expenses constant, NOI increases from $2,200 to $2,750, a 25 percent change. Dividing this 25 percent change in NOI by the 10 percent change in RevPAR yields a flow-through ratio of 2.5. Alternatively, using absolute dollar changes yields a flow-through ratio of 55 percent which indicates the efficiency to which a dollar of revenue generated at the top-line flows to the bottom-line. In this case, fifty-five cents out of every dollar of sales generated from occupancy flows to the bottom-line.
In contrast, the ADR increase scenario in which ADR increases by 10 percent with no change in occupancy, RevPAR and rooms revenue are identical to those in the previous scenario, but total revenue is slightly lower due to the assumption that no incremental or variable revenue is generated from other, ancillary departments. Moreover, there is no increase in variable expenses associated with any additional rooms sold. With fixed costs constant, the NOI under this scenario is much higher at $2,900 which represents a 27.1 percent margin or a 32 percent growth in NOI. The flow-through ratio in this case is 3.2 times the percent change in RevPAR.
Alternatively, using absolute dollar changes, the flow-through efficiency is 100 percent for ADR growth versus a lower 55 percent for occupancy growth due largely to the additional variable costs incurred by putting "more heads in beds." Taken together, this simple example illustrates why ADR driven RevPAR growth can have a much greater impact on NOI than occupancy driven RevPAR growth. Bottom-line profitability is not only higher in dollar amounts but also on a percentage and absolute basis when revenue is ADR-driven. Conversely, the results using the illustration in Table I are similar when we assume declines in occupancy and ADRs.
More important, the flow-through measure is just another proxy for measuring operating leverage because of the practical difficulty in observing and classifying all costs into fixed and variable components based on the standard income statement. Hence, researchers define the degree of operating leverage as an elasticity measure of the percentage change in operating income divided by the percentage change in sales (Lord, 1998) . If costs can be broken down into their respective fixed and variable components, then a more accurate measure of the magnitude or degree of operating leverage (DOL) can be derived as the ratio of contribution margin to NOI (Garrison et al., 2012) . The higher the ratio, the greater the degree of operating leverage, the higher the ratio of fixed costs relative to variables costs in the cost structure, and the higher the break-even point. A higher DOL implies greater changes or volatility in NOI because fixed costs, assuming constancy, act as leverage to boost profits or magnify losses. In the base case in Table   I , the degree of operating leverage is a ratio of 2.5, which is the same ratio obtained when analyzing the percentage change in occupancy. Thus, the magnitude of a 10 percent change in revenue would likely result in a 25 percent change in NOI. However, the example also illustrates that the DOL is not a constant ratio and will continue to decline or increase in correspondence with sales volume and NOI above or below the break-even point. In the next section we examine the empirical evidence relating to the relationship between top-line and bottom-line measures of hotel performance.
Existing empirical evidence

Industry research
While the research in this area thus far has been limited to a few industry-generated and academic studies, these studies do provide relevant evidence to support the above conceptual considerations. According to a study of chain scale profitability by STR Analytics, average house profit changed at approximately 1.5 times the rate of change in RevPAR, but this ratio varied by chain scale (Wilson, 2011) . Luxury hotels were found to achieve the highest change of RevPAR on house profit (GOP), and the midscale segment produced the lowest change. While luxury hotels suffered the greatest decline in RevPAR and house profit during the recession in 2009, these properties rebounded back in 2010 with house profit increases of almost 16 percent from an estimated 8 percent growth in RevPAR. In contrast, midscale hotels, despite producing positive RevPAR growth over the same period, failed to achieve any positive growth in house profit (Wilson, 2011) .
In another study, Woods (2009) showed that between 70 percent and 76 percent of the variation in NOI could be explained by changes in real total revenue for various types of hotels, and further documented higher flow-through ratios for full-service properties than limitedservice properties. Average flow-through ratios for full-service hotels ranged from a low of 0.9 to a high of 2.3 for various property types and sizes; the limited-service segment saw a range of 1.0 to 1.8. Similarly, using data from 2004, Mandelbaum (2010) found variations in hotel flowthrough ratios ranging from a low of 0.6 to a high of 2.8. Hotels with average RevPAR growth of 27.3 percent saw NOI increase by an average of 69.3 percent; properties with average decreases of -5 percent had a corresponding NOI decrease of -14 percent. Focusing on the components that drive RevPAR growth, Mandelbaum (2010) noted that the highest growth in NOI was achieved by those properties whose RevPAR growth was largely driven by ADR. On average, hotels that achieved an average RevPAR growth of 12 percent, using a hybrid growth strategy with 64 percent contribution from ADR and 36 percent from occupancy, attained a 22.5 percent increase in NOI. In contrast, hotels whose REVPAR growth was driven exclusively by either occupancy or ADR increases achieved the lowest gains in NOI implying that hotels should not focus exclusively on either ADR or occupancy growth but rather a mix of both top-line measures in order to drive RevPAR growth (Mandelbaum, 2010) . These latter results are also consistent with prior research that discounting strategies (lowering ADR to boost RevPAR and thus NOI) have a low impact on RevPAR growth and consequently lower NOI (Canina et al., 2004; Enz and Canina, 2006) .
Academic research
Academic research has shown that top-line operating ratios (occupancy, ADR, RevPAR) provide managers and owners with critical and valuable information in operating a hotel (Singh and Schmidgall, 2002) . While there is some academic research that focuses solely on operating ratios (O'Neill and Mattila, 2004) , research that makes the link between these top-line operating metrics and financial performance is still lacking, limited largely by the availability of operating and financial performance data at a property level. Furthermore, research to-date in this area has been produced by a few researchers who have been able to gain access to the data. Mattila (2006b) has also produced some contrasting evidence that a hotel's NOI is more closely associated with the occupancy levels rather than the ADR. They noted that hotels with higher occupancies were more profitable during recessionary periods while the impact of ADR depended on the state of the economy.
Additional factors influencing NOI included chain scale, location, property age, and brand affiliation. These researchers also noted that their research did not support the widely held industry belief that hotels with higher ADRs and lower occupancies were more profitable. In a subsequent study using the same sample data, O'Neill and Mattila (2006a) observed a lower effect of occupancy on NOI relative to ADR when NOI was measured in dollars. When NOI was measured as a ratio to sales (NOI percent), ADR and rooms revenue were found to be insignificant predictors of NOI. Brand level analysis also revealed a negative relation between ADR and NOI even after removing the effects of branding (O'Neill and Mattila, 2006b ). Despite these unexpected results, research on branding reveals significant associations between top-line measures and bottom-line profitability. Brand affiliation accounted for significant variations not only in occupancy, ADR and RevPAR among hotels, but also in relation to NOI with some brands generating higher NOIs than others (O'Neill and Mattila 2006a, b) . Unfortunately the researchers also noted that given the disguised nature of their dataset, they were unable to provide evidence on the effects of the parent company's branding strategy on NOI and therefore, acknowledged the importance and value of such research in providing information to owners, managers, and developers.
Finally, it is well-known that economic conditions drive the performance of the lodging industry (O'Neill and Carlback, 2010) . During the most recent recession, ADR driven decreases in revenues, averaging -18.5 percent, drove the greatest declines in NOI (an average of -37.4 percent) in 2009 for all hotels, despite efforts by hoteliers to reduce operating expenses. Given their high operating leverage, full-service hotels, resorts, and convention hotels endured the greatest declines in NOI (over 37 percent) while mid-scale and limited-service hotels suffered lower NOI losses of between -25 percent and -30 percent . While the NOI for branded and independent hotels do not show any significant differences during periods of economic expansions, O'Neill and Carlback (2010) show that branded hotels with higher occupancy levels do achieve significantly higher NOIs than do independent hotels during an economic recession. The empirical research also indicates that hotels in the upper quartiles of NOI were significantly more likely to be lower priced mid-scale, limited-service properties;
higher priced upscale and luxury full service properties were more likely found in the upper quartiles (Mattila et al., 2009 ). In the following section, we empirically investigate the relationship between top-line and bottom-line measures to determine how they are linked.
Methods.
The data for this study was provided by PKF Hospitality Research from its Trends® database. The initial dataset comprised 1,581 hotels representing hotels in all 50 PKF Hotel Horizons markets. Each hotel had at least four years of operating and financial data from 2006-2009 on room revenue, total revenue, occupancy, ADR, GOP, and NOI, as well as other characteristics such as management company, brand, chain scale, property type, and markets.
To compile competitive sets, we employed a manual matching process whereby we used Smith Travel Research's (STR) definitions of markets and sub-markets, and for each sub-market across the US, matched each hotel to a similar property using the following chain scales: luxury, upper upscale, upscale, midscale with food and beverage, mid-scale without food and beverage and extended stay. For example, a luxury hotel located within the Phoenix sub-market of Scottsdale would be matched with other luxury hotels within the same sub-market to create a competitive set of similar hotels. Property matching was performed to control for location because prior research identified location as affecting performance (O'Neill and Mattila, 2006b ).
We excluded hotels for which we were unable to find matches (465 hotels) and economy hotels (402 hotels). Economy hotels were excluded because we wanted to avoid the problem of having a competitive set of economy hotels that were managed and owned by the same company. The sample was comprised of a mix of hotels with different management/franchise combinations.
Our matching process resulted in 714 hotels and 2,142 firm-year observations (2007-2009) that were used in the analysis.
Variables
Once we created our competitive sets, we computed a market RevPAR for each 
Results
Descriptive statistics
The dataset comprised 714 hotels representing 38 different brands and managed by 41 different management companies. Of the 714 hotels, only 21 hotels were independent and the rest (693) were brand-affiliated. The descriptive statistics for the overall sample of 714 hotels are presented in Tables II and III . As can be seen in Table II , there are some variations across the different chain scales and property types with fewer luxury and mid-scale hotels with food and beverage than in other segments. This unequal group distribution could potentially drive the empirical results due to the limited number of observations in those groups.
The economic recession did not begin to affect the lodging industry until the fourth quarter of 2008. While occupancy rates declined slightly, room rates held steady, which led to a slight decline in profitability (Table III) 34 percent decline in GOPPAR, and a 40 percent decline in NOIPAR. In other words, the change in RevPAR had an average flow-through effect of 1.62 times on GOP and 1.90 times on NOI. As we know from looking back at these sobering statistics, many hotels across the country experienced difficulty generating cash flow to cover debt service requirements or to obtain refinancing as a result of the above declines. Evidence suggests that many hotels that fell into financial distress were either foreclosed on or re-possessed by the lenders (Atlas Hospitality Group, 2010).
Multivariate analysis
Prior research has produced some conflicting findings on the relationship between topline and bottom-line measures (O'Neill and Mattila, 2006a, b) . In order to provide empirical evidence to extend prior industry research on flow-through ratios, we first examined the correlation coefficients between the top-and bottom-line measures to provide some preliminary evidence of the directions of the relationships, and then employed multiple regression analysis to examine this relationship. We winsorized the profitability measures (percent changes in GOPPAR and NOIPAR) at the top and bottom 1 percent of the variables' distributions because we found that extreme outliers (less than 0.7 percent of total observations) were driving some of our results (Barnett and Lewis, 1994) . Winsorization is a common strategy employed in accounting research for handling outliers whereby extreme outliers at the tail ends of a data distribution are set equal to some specified percentile of the data (Leone et al., 2012) . Instead of dropping these outliers, we replaced the extreme values with values at the top 99 percent and bottom 1 percent of the variable's distribution to mitigate the undue influence of these outliers.
The results are unchanged if we winsorize at the top and bottom 0.5 percent of the variable's distribution.
The correlation analysis is presented in Table IV 
Discussion
A number of initial observations can be made from the regression results in Table V . This finding exists because the computation of NOI includes additional deductions for various fixed charges, which would magnify the impact on the bottom-line. Accounting for these additional fixed charges also explains why the relationship between RevPAR and GOPPAR is stronger than the relation between RevPAR and NOIPAR.
To provide additional insights into the relationship between the top-line measures and bottom-line profitability, we also computed the standardized regression coefficients or beta coefficients. These coefficients are measured in standard deviations and allow us to compare the relative strength of the predictors (ADR and occupancy) with each other within the model. When we perform this analysis, we find that ADR had the largest beta coefficient in all of the regressions in Table V except for the Upscale segment. For all hotels, a one standard deviation increase in ADR leads to a 0.59 standard deviation increase in predicted NOI, with other variables in the model held constant. Similarly, a one standard deviation increase in ADR leads to a 0.62 standard deviation increase in predicted GOP, with other variables held constant. In contrast, occupancy produces standard deviation increases of 0.52 and 0.58, respectively, for NOI and GOP. Given the small absolute differences in the relative strength of the beta coefficients, our results suggest both ADR and Occupancy are important determinants of bottomline profitability with ADR having a stronger impact on the bottom-line than does occupancy.
Similar results are obtained when we use alternative measures of the predictive strengths of occupancy and ADR because of the limitations associated with using beta coefficients. These alternative measures included structure coefficients and squared semi-partial correlations (Myers et al., 2006) . Structure coefficients indicate the bivariate relationship between a predictor and the observed effect without the influence of other predictors in the model. On the other hand, the squared semi-partial correlation measures the unique contributions of a predictor after the contributions of other predictors have been controlled (Myers et al., 2006) . In all of our models we find the average structure coefficients for ADR (0.80) to be higher compared to occupancy (0.73) across all models in Table V . When assessing the relationship between top-line metrics and NOI, we find a higher squared semi-partial correlation of 0.26 for occupancy versus 0.33 for ADR. GOP produced a squared semi-partial correlation of 0.32 as opposed to 0.37 for ADR.
These results are similar to those derived from evaluating the impact of ADR (42 percent unique contribution) and occupancy (39 percent unique contribution) on RevPAR. Taken together, these results are consistent with the conclusion that of ADR and occupancy, ADR is the better predictor, uniquely explaining a greater amount of the variance in the dependent variables.
Table VI presents the computation of the flow-through ratios derived by regressing changes in NOI over changes in RevPAR. The results in Table VI show remarkable similarity in the size of the flow-through ratios for all hotels and by chain scale. The regressions explained between 81 percent and 90 percent of the variation in GOPPAR compared to a wider range of 62 percent to 86 percent variation observed for NOIPAR. There is a significantly positive relation between RevPAR and bottom-line profitability, consistent with the findings of O'Neill and Mattila (2006b) . Furthermore, the flow-through coefficients for GOPPAR are also smaller than for NOIPAR. This result is explained by higher operating leverage and additional fixed charges increasing the variability of income and adding more "noise," thereby reducing predictive power.
Flow-through ratios range between 1.83 and 1.91 for NOIPAR and between 1.55 and 1.65 for GOPPAR across all chain scales. The flow-through results for GOPPAR are also consistent with those of STR Analytics in terms of the magnitude of the ratios and indicating that the impact on luxury hotels was greater than other segments (Wilson, 2011) . When we run the regression for all three years combined, the overall flow-through ratio for all hotels is estimated at 1.88 for NOIPAR and 1.59 for GOPPAR, which implies that a 10 percent change in RevPAR will lead to a 19 percent change NOIPAR and 16 percent in GOPPAR. When the regression analysis was performed by year, we observed a decline in the flow-through ratios for NOIPAR from 1. 
Evidence on the conflicting findings of an inverse ADR and NOI relationship
In this section, we provide some additional evidence on the finding of a marginal or significantly negative relationship between ADR and NOI ratio (O'Neill and Mattila, 2006a, b) .
In their analysis, O'Neill and Mattila (2006a, b) included the number of rooms as an independent variable to control for the effect of size on profitability. We replicated their regression of top-line measures on the NOI percentage using our sample of hotels. We first ran a correlation analysis and found a significantly negative correlation between ADR and number of rooms with the NOI percent, and a significant positive correlation between the number of rooms and ADR. Given this finding, we then sorted our data into four quartiles by the NOI ratio and found that hotels in quartile 1 were the largest hotels with the highest ADR, the lowest occupancy rates and the lowest NOI. This finding is consistent with those of O'Neill and Mattila (2006a) that hotels with higher ADRs had lower bottom-line percentages. In contrast, the smallest properties in quartile 4 had the lowest ADR, highest occupancy rates and highest NOI ratios. Based on this preliminary finding, we make the important observation that the negative correlation between ADR and NOI percent appears to be induced by a failure to adequately control for hotel size in the dependent variable (NOI percent) and implies that the number of rooms may be a redundant variable.
To shed further light on this preliminary evidence, we performed a regression analysis where we first regressed the NOI percent on ADR, occupancy, and the number of rooms. Based on our analysis, we made the following observations. While the overall relationship between ADR and NOI percent appears to be negatively correlated, we find the relationship varies by chain scale. The relationship between ADR and NOI percent in the Luxury/Upper Upscale was not significant, was positive and significant in the Upscale and Midscale segments, and significantly negative in the Extended Stay segment. The relationship between number of rooms and the NOI ratio is largely insignificant in all chain scales except in the Upscale segment, where it is negative and significant at the 0.05 level.
Second, when we excluded the number of rooms as an explanatory variable, none of the regression results changed. Hence, we conclude that the number of rooms was a redundant variable in the regressions and did not provide any incremental information or explained any additional variance beyond what ADR yielded. In addition, the failure to adequately control for size in the dependent variable, given the difference in how it is measured from the other explanatory variables, can yield conflicting results. Instead of using the NOI ratio as a dependent variable, we chose to use percent changes in our regressions, and as our main results in Table V indicate, changes in ADR are significantly and positively related to changes in NOI.
Furthermore, we explain more than 70 percent of the variation in NOI and 80 percent in GOP with just ADR and Occupancy, a substantially higher result than in previous research. (Mandelbaum, 2010 , Wilson, 2011 indicates an overall industry average between 1.5 and 1.6 times the change in RevPAR.
Conclusions
Practical Implications
The results of this study also yield a number of practical implications for managers. First, managers should not exclusively focus on ADR or occupancy in driving profitability. Hotel managers should employ both measures in combination to drive profitability, but ADR should be the key driver of that impact. For example, if a 10 percent growth in RevPAR is expected, then that growth should perhaps be driven by an estimated 6 percent change in ADR and 4 percent change in occupancy, i.e. a 60 percent contribution from ADR and a 40 percent contribution from occupancy. Mandelbaum (2010) noted that the greatest growth in NOI was achieved by those hotels where ADR was the primary driver of RevPAR growth. He also suggested that each hotel must find the right combination of these RevPAR drivers to maximize its profits. Second, this study shows how the flow-through ratio can be easily derived without the necessity of detailed financial statements. Only year-to-year percentage changes in the top-line and bottomline measures are needed as inputs in the computations. These flow-through ratios can then be used to make financial forecasts or used as inputs in valuations models to forecast future profitability. Since flow-through ratios are not constant, managers must keep track of these ratios over time to assess their sensitivity and impact on profitability when they make decisions to change their cost structure in response to changing economic conditions. The application of the flow-through concept and result of this study are also useful in teaching courses in revenue management, managerial accounting and valuation. The illustration used in Table I can be expanded to analyze the sensitivity of changing both ADR and occupancy, and including additional variable costs such as franchise and management fees, and additional revenue sources. It would be a useful exercise in revenue management courses for students to assess the impact of changes in top-line performance on the bottom-line profitability. Flowthrough would also be a valuable extension of break-even analysis to assess changes in the degree of operating leverage in response to changes in cost structure (fixed cost relative to variable cost) as the hotel moves further away from its break-even point. Finally, flow-through would be a useful short-term forecasting tool in projecting NOI over multiple years for use in discounted cash flow analysis in valuation courses.
Further industry and academic research is needed in this area employing larger sample sizes within each chain scale to provide managers with more practical, useful and relevant information on the use of operating leverage as a strategy in response to changing economic conditions. Such research would also require detailed income statement data over multiple years that would permit the use of regression analysis to disaggregate costs into their variable and fixed components in order to derive a more accurate measure of operating leverage.
In this case, break-even analysis would be a useful extension of this study to investigate operating leverage as a measure of business risk. Future research can also extend this study using similar methodology and more comprehensive competitive set data to investigate whether these results hold in the period after the recession. This work should include analysis of the flowthrough effect at various levels of occupancy. The flow-through for a hotel that achieves a RevPAR gain of 8 percent from a base of 50 percent occupancy, will most likely differ from a hotel with an 8 percent gain in RevPAR from a base occupancy of 75 percent based on the assumption that at higher levels of occupancy, only incremental variable expenses are incurred once fixed costs are covered. Researchers should also be careful to measure all variables consistently and to ensure that hotel size is adequately controlled in their analysis to avoid conflicting results.
Limitations
Our analysis is limited to those hotel companies that participate in PKF's Trends® program as well as the short three-year period used in this study. Another limitation we faced in our matching process was the inability to increase the number of hotels in the competitive sets.
For example, in many sub-markets we were able to only match two properties within a chain scale. In practice, hotel managers in consultation with owners generally select about four-six hotels that form their primary competitive set. Furthermore, when faced with a limited number of competitive hotels in a sub-market, managers would most likely add hotels that are one notch above or below their respective chain scale.
